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The National Consensus Development Confer-
ence on Anesthesia and Sedation in the Dental Office
noted that "behavioral approaches are often over-
looked as effective mechanisms for relieving patient
apprehension," and suggested that sedation and
general anesthesia may be unnecessary in situations
when psychological approaches are effective.' The
problems in getting dentists to consider this alterna-
tive may include: limited training received by dentists
and dental personnel in behavioral management;
time and cost-effectiveness considerations; and
methodological shortcomings in research designed
to demonstrate the relative efficacy of psychological
rather than pharmacological approaches or when
they should be combined. This paper will attempt to
pinpoint the methodological problems in this area of
research and identify future research needs. Hope-
fully, the widespread use of sedative agents with
child dental patients2 will be reconsidered if dis-
semination of research findings on efficacy of be-
havioral intervention includes clinically significant
measures and practical considerations which can be
incorporated into general office practice.
The organization of this paper will include a defini-

tion of the measurement problems, identification of
risk predictors, and methodological considerations
for outcome studies.

Defining and Measuring Anxiety
A reliable way to measure anxiety is a prerequisite

for the evaluation of intervention. There have been
arguments that criteria for child compliance in the
dental chair is not well specified.3 Concern for chil-
drens' safety during dental procedures such as injec-
tion of local anesthetic dictates that sitting quietly in
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the chair with the mouth open is an important part of
the definition of compliance. Yet studies argue that
the child who sits in the operatory with white knuckles
and heart palpitations may be dental avoidant in the
future.4'5 Most youngsters adapt well just by repeated
exposure in the dental setting and familiarity with
instruments, personnel, and procedures.6'7 However,
children who have had negative experiences during
dental treatment are likely to be at greater risk for
anticipatory anxiety and possible development of
dental phobia as adults.8 The efforts of researchers,
both psychologists and dentists, in defining meas-
ures of dental anxiety in children will be reviewed in
terms of both practicality and validity. The lack of
comparability of measures in sedation and be-
havioral intervention studies have limited the com-
parison of their relative merits. The need for a meas-
ure of the dentist's anxiety or amount of time required
to support a difficult patient is a necessary additional
consideration. Individualization of both the assess-
ment of risk factors for disruptive behavior and inter-
vention techniques should lead in the direction of
prevention of fear rather than rehabilitation.

Fear is defined by the verbal expression of pain or
discomfort, the behavioral expression of avoidance
or interference with treatment, and the autonomic
arousal that may accompany a stressful experience.
These three types of indices of anxiety do not neces-
sarily vary together.9'10 The degree to which one val-
ues one index over another may depend upon their
perspective. For the child patient, the subjective ex-
perience of fear may cause increased expectations
of pain, may lead to disruption of dental procedures,
and may elicit uncomfortable visceral reactions, such
as sweating or heart palpitations. For the dentist, the
primary target is often complaint behavior in the chair
which facilitates the speed and quality of dental care.
For the anesthetist or dental surgeon, the autonomic
indices, including blood pressure and respiration, are
used to determine the need for more or less sedation
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or analgesia. The child's reports of tingling sensa-
tions, euphoria, and unobstructed airway may be
indicators of level of sedation. For the mother, some-
times fear of embarrassment for their children's dis-
ruption is a primary concern. Parents who are den-
tally phobic themselves may expect the child to be-
have poorly and may nonverbally communicate their
own agitation. Therefore, in order to undertake ap-
propriate intervention it is important to consider a
broad range of measures.

Self-Report of Subjective Anxiety
In adult patients the self-report of fears has been

found to discriminate between high or low dentally
anxious patients in terms of avoidance or distress
behaviors.11'13 However, children's self-ratings of
dental fear are not as reliable an indication of their
fears as their actual behavior in the dental set-
ting.14'15'16 In evaluating either behavioral or self-
reported fear, the measures must be age appropri-
ate. Younger children typically report more fear re-
gardless of the situation, whereas older children in-
hibit the behavioral expression of fear or pain.
Younger children are more likely to show anxiety at
separation from the parent, whereas the older child
may anticipate punishment or criticism of emotions.
Girls are more likely to verbally express pain and fear
than boys. Pain threshold measures, while available
for use with adults with the contributions of Dworkin
and Klepac and their colleagues, are not developed
for child patients.
The range of self-report measures of children's

anxiety before or during treatment include draw-
ings," selecting smiling or sad faces,18 or responding
to questionnaires.19 The measures must demon-
strate reliability in scoring, test-retest reliability, and
be valid with respect to correlating with other indices
such as behavior during treatment, dentists' ratings
of cooperation, mothers' expectations of behavior
and/or physiological arousal. Cuthbert and
Melamed,19 for instance, demonstrated that when
mothers administered the Children's Dental Fear
Survey to their 4- 1 4-year-old children, those report-
ing higher scores showed more disruption during
restorative treatment and were reportedly showing
more general problem behaviors. There were age
trends consistent with other surveys that 7-
9-year-old youngsters have the highest fears and/or
present more management problems. It has also
been reported' that it is with this age groups, espe-
cially girls, that the dentists are most likely to have
intravascular penetration accidents during
administration of local anesthetics.
Measurement of subjective discomfort must be

sensitive to changes over time. In the process of
coping with an upcoming fearful event an elevated
rating of arousal may be adaptive and help the child
prepare for sitting still. It is not unusual for the child to
report a reduction in fear after the treatment is

finished. Therefore, in comparing studies since the
timing of measurement may have influenced the re-
sults, rather than treatment efficacy, standardization
of assessment periods over the course of the treat-
ment and follow-up is advised. A no-treatment control
condition allows for the evaluation of the repeated
measurement.

Behavioral Measures
Rating scales which employ independent observa-

tions of childrens' behavior during treatment are
available for children as young as 36 months of

21,22 and2 foreage, preschool,2324 and for school-aged
youngsters.25'27 Behavioral measures for assessing
the need for a level of sedation or analgesia have
included airway obstruction,2628 tickle proneness,29
play behavior,30 behavior checklists,31 and global rat-
ing scales.32
These scales have differing degrees of validity and

choice of instrument has been largely made based on
the degree of precision regarding parametric quan-
tification or evaluator's needs. For instance, the tickle
test was a quick and easy method for predicting the
dentist's use of local anesthetic in 6- to 14-year-old
children. The observation that children who avoid
dental toys in the waiting period have more difficulty
during restorative treatment may focus attention on
the usefulness of this waiting period as an observa-
tional setting. Mother-child interactions during the
anticipatory period have also been found to relate to
children's medical distress.3 Issues of practicality
have also been raised in relation to a simple
dichotomous rating versus more sophisticated ob-
servational recording including videotapes. The need
for a quick indication of obstructiveness as it relates
to the need for more sedation was defined by Lindsay
and Roberts.34 Some investigators including Weins-
tein and his colleagues 5,27,35 and Melamed and her
colleagues4'25 prefer videotaping the entire dentist-
child interaction so that accuracy can be obtained in
rater reliability and to enable complex chains of be-
havior to be coded that may illuminate cause and
effect relationships in the behavioral interaction. For
instance, prior to loud screaming, it was noted that
nonverbal distress increased and patient silence de-
clined.27 The choice of differing measures from one
study to another complicates comparability.

Physiological Results
Researchers have made a consistent effort to in-

clude information about the arousal of the child.
Today with the growing interest in the interface of
pharmacological and behavioral research, this is an
even more important consideration. Physiological
arousal is always altered by the administration of a
drug and the state of arousal often influences a pa-
tient's response to sedation. The patients' detection
of heart rate increases and sweating may lead them
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to label their emotions as fear. The continuous
monitoring of patient physiology is mandatory during
use of sedation analgesia. The biofeedback technol-
ogy has made monitoring of psycho-physiological
stress measures, including pulse rate, respiration,
and sweating, inexpensive and unobtrusive during
routine restorative treatment.
The research precedent for physiological monitor-

ing during routine dental practice dates back at least
to 1958, when Lewis and Law36 showed that heart
rate was a useful and valid measure of transient
stress during dental treatment. The difference in
heart rate change and variability in children inexperi-
enced in dental treatment when compared with those
experienced in the procedures also provides valid-
ity.37 In looking at the process of dental treatment,
investigators38'41 have found that heart rate reflects
adaptation across treatment sessions and discrimi-
nates the high from low stress procedures. Heart rate
deceleration, indicative of information processing
however, during the observation of a peer model
receiving local anesthetic, was related to information
obtained and lowered disruptiveness during actual
dental treatment.42
The Palmer Sweat Index has been used to dis-

criminate the prepared from unprepared child pa-
tients pre- to posttreatment.43 Respiration rate was
found to vary with treatments explicitly training the
patient in controlled breathing."'45 Saliva cortisol
levels and plasma cortisol levels have yielded incon-
sistent results in predicting the need for general anes-
thesia.4'47

Interaction Measures
Patient-Dentist

Interaction between the patient and dentist has
been found to predict fearful children. The dentist's
anxiety as revealed by their management, physiol-
ogy (i.e., heart rate, sweating), or confidence has
been found to elicit children's disruption during
routine dental restoration.4'35
Mother-Child
The mother-child interaction in the treatment wait-

ing room has been found to relate to children's be-
havior during the physician's examination.33 Mothers
who cannot effectively coach their children may
transmit their anxiety nonverbally as well as directly.

In summary, there is a large battery of measures
which can be employed in understanding dental fear.
The current statistical advances make it possible to
do a profile analysis of concordance and desyn-
chrony between these different measures of arousal.
Multiple repression techniques allow us to evaluate
which measures most strongly predict which be-
haviors. The use of time series sequential analysis
allows us to examine causal relations between be-
haviors of the practitioner and patient.

It is difficult to say which measure is most impor-
tant. In evaluating different therapeutic interventions
one should select a measure which would be ex-
pected to relate to the system being altered. For
instance if biofeedback, drugs, or relaxation proce-
dures are being evaluated, attention to the phys-
iological system may make the most sense. It may be
that in order to achieve the most long-lasting
therapeutic effectiveness, combinations of ap-
proaches can be employed, necessitating mul-
tidimensional assessment. Self-reported reduction of
anxiety often lags behind the other changes.48 It is
therefore important to consider the timing of the as-
sessment in order to evaluate the dynamic process of
change.

The Need to Identify Predictors for
Children at Risk

Maternal Predictors

We have found that mothers' reports that they tend
to punish their children's fear behaviors and that they
expect their children will have difficulty with dental
treatment, are highly related to actual disruption dur-
ing dental treatment.49 Although many studies have
attempted to reduce children's anxiety by reducing
mothers' anxiety, there is not a one to one relation-
ship between mothers' anxiety and children's be-
havior, particularly after the child has had more than a

6,50 h
single restorative session. Mothers have generally
been excluded from the dental operatory, except with
very young children, in an effort to reduce possible
child disruption. However, support for evaluating the
presence or absence of the mother on children's
anxiety stems from Venham, Bengston, and Cipes.5
Systematic studies of the effect of mothers' presence
on children's reactions to dental treatment may re-
veal much about the development of children's fears
and may lead to a more effective way of teaching
mothers and children to cope with stressful situa-
tions. The age of the child and the behavior of the
mother in the actual situation need to be studied. We
have developed a Dyadic Prestressor Interaction
Scale52 and have found that the interaction between
the mother's response, particularly agitation, varies
with her state anxiety and directly affects the child's
distress. As Winer53 suggested, studies of the de-
velopment of dental fears need to take the childrens'
age and cognitive abilities into account. We found
that mothers' use of distraction, information provision,
and reassurance as it co-occurs with her agitation,
ignoring or restraining behaviors vanes with the chil-
dren's age. Mothers tend to distract younger children
and provide more information. Lag sequential analy-
sis techniques have allowed us to further specify the
direction of these effects as to their causal nature.54
Figure 1 demonstrates that the degree to which
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HIGH MATERNAL ANXIETY
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aternal ~~~~~~~~~~~~~~~~Child
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Fig. 1 -Effect of maternal self-reported state anxiety on the se-
quential relationship between maternal agitation and
child distress. Heavy arrows represent statistically signi-
ficant increases in the conditional probability of the be-
havior at the head of the arrow, given prior presence of
the behavior at the tail of the arrow. The light arrows
indicate a lack of significant conditional probabilities be-
tween the behavior and prior presence of the other be-
havior.

mothers exhibit agitation when they report high-state
anxiety more likely leads to children's distress during
outpatient pediatric clinic visits. Further work in this
area within the dental setting would help us un-
derstand how to make better use of the parent, and
how to detect children who may need more help
because they have not learned how to cope with
stress.

Child Predictors
Previous Experience

Early experience has clearly been implicated in the
development of dental anxiety. Venham and his col-
leagues41 have studied children from initial visit to
subsequent visits using a broad range of phys-
iological, anxiety ratings, personality and develop-
mental tests. The results suggest that dental anxiety
is a dynamic phenomenon, which evolves in a com-
plex and variable manner as dental experience ac-
cumulates. It is clear that young children bring to the
initial dental experience internal characteristics (pas-
sive withdrawal, difficult temperament, pessimism,
high neuroticism) that may facilitate or impede adap-
tation to the dental stress. A multitude of factors -
including early experience, family attitude, and dis-
positional variables - appear to interact to deter-
mine the child's initial level of situational anxiety. The
course and content of the dental experience may,
then, exert a significant influence on the child's con-
comitant fear response. Despite many studies report-

ing different levels of therapeutic effectiveness de-
pending upon the children's previous treatment ex-
perience,j2'55 there is a serious need for a measure to
be developed which will reflect the level of experi-
ence and quantify the negative effects of previous
treatment. Perhaps a composite rating based on ac-
tual conditions and nature of the treatment proce-
dures (extraction, abscess), dentists' assessment of
the child's adaptability, and a behavioral index could
be kept on every child who undergoes routine treat-
ment. We have developed standardized indices for
oral hygiene, plaque, etc.: this new measure is impor-
tant for the continued understanding of the develop-
ment of dental anxiety.

Age Appropriateness

Younger children are generally more upset by and
cooperate less with medical and dental proce-
dures32-56 and report greater medically related fears if
prepared one week in advance.57 In addition to previ-
ous experience, age has been found to interact with
type of dentist management or preparation in predict-
ing effectiveness.4'2 It has been shown that for chil-
dren under eight years of age, particularly for those
who have had negative previous experience, the
presentation of information packets may even sen-
sitize them prior to restorative treatment or sur-
gery.',' This effect may be due to the re-invoking of
the emotional concomitants conditioned to the fearful
situation. Younger children retain less information
than older children.31'59 It has also been found that
unpleasant experience with injections or surgery may
bring the child into the dental situation with greater
anxiety.60 Therefore, intervention studies must
evaluate the child's age, coping repertoire, and level
of initial dental fear as they interact with the effective-
ness of preparatory information. If information is pre-
sented when the child's level of arousal is too high it is
unlikely to be processed effectively.61

Intervention-Methodological
Considerations

Subject Characteristics
The lack of comparability of heterogeneous sam-

ples of children included makes it difficult to compare
across research studies to determine the most effec-
tive treatment strategies. While randomized assign-
ment is often encouraged to control for such varia-
tion, it seems more important to match groups in
terms of age and previous experience so that these
influences can be analyzed. Including children with
special handicaps or medical problems may compli-
cate the interpretation of data on management prob-
lems. as these may stem from physical more than
psychological factors.
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Outcome Measures
A standardization of outcome measures would

facilitate between-subject comparisons. There exists
a large range of dependent measures which have
demonstrated reliability and validity within the dental
setting. The use of multivariate techniques could
allow for the evaluation of factors which may contrib-
ute to the prediction of favorable outcomes. The
covariation among measures and across time
periods of assessment would allow a better un-
derstanding of fear modification.

Component Analysis of Treatment
Packages

In order to evaluate the effective ingredients of
intervention, a greater specification of mechanism
needs to be made. The comparison with traditional
treatment, sedation use, placebo drug, expectancy
factors of both child and dentist, needs to show the
cost effectiveness of the psychological intervention.
Theoretical predictions must include specifying
differential effects depending upon the age, previous
experience, and coping abilities of the patient. The
question of who is at risk for problems must be fol-
lowed by which methods would be most useful for
which patients, and delivered by which pro-
fessionals?

During the early evaluation of treatment it is impor-
tant to use double-blind procedures, where the den-
tist is unaware of which preparation, if any, the child
received. Studies have shown that the dentists' pre-
ference will often affect the decision made regarding
effective treatment strategy.34 The expectancy of
drug effects by the patient influences the potency of
the sedative or analgesia.62 Dentist's choice of treat-
ment of sedation needs to be tailored to the patient.
For instance, teenagers who reported effective nit-
rous oxide sedation, actually preferred local anesthe-
tic alone on the subsequent treatment session.63
Given the problems associated with teen-age drug
abuse, a more conservative nonpharmacological
approach may be indicated. The dentist's use of
punishment-oriented procedures, including loud
voice, criticism, physical restraint, or hand-over-
mouth may be based on practical experience. Given
that these may only have short-term effects, dentists
should be trained to use other contingency manage-
ment procedures and provide for the comparative
analysis of different reinforcement strategies.
The need to do follow-up studies of treatment ef-

fectiveness is based upon studies which show that
just repeated experience with restorative treatment
itself reduces fear and improves cooperation, while
others demonstrated sensitization effects of pre-
paratory procedures. The only long-term follow-up
study is retrospective in nature.64 It demonstrated
that a 15-minute cognitive-behavioral program, used
with children who were previously untreatable by

their dentists, showed 78% maintained positive ac-
ceptance of dental treatment five years later. Lon-
gitudinal or prospective research needs to be un-
dertaken in order to evaluate risk predictors and age
effects related to dental fear.

Context /Environmental Variables
The time for treatment is critical to the efficiency of

dental practice. The waiting room can be used to
screen for dentally fearful patients. Mother-child in-
teractions, play behavior and the actual length of time
preceding the appointment, may influence the child's
behavior in the operatory. The friendly interaction of
the child with office and dental personnel has been
found to be a potent reducer of anxiety65 and should
not be underestimated.

Summary and Directions for Future
Research

The field has moved in the direction of preventive
dentistry. Certainly the effectiveness of the caries-
prevention effort with fluoridation will likely lead to a
generation of children with less aversive restorative
treatment experiences.6 The improvements in serv-
ice delivery and the reduced anxiety of future parents
may lessen the need for psychological intervention
with most child dental patients. The need therefore,
should be for the developing of cost-effective treat-
ment packages focused at identifying those individu-
als who do need psychological intervention. Follow-
up studies are necessary to assess the lasting effects
of intervention and its influence on future health care
utilization. Preventive stress inoculation can be un-
dertaken with children who have poor coping skills.
The evaluation of parent-child and parent-dentist-
patient communication as it affects coping behavior
is necessary. Predictor factors are available. An ob-
jective universally adopted measure of patient's
treatment experience would help specify the effects
of previous experience. Dissemination of contribu-
tions by pharmacology, psychology, and other disci-
plines can only be achieved by the development of a
common language and acceptance of objective
measurement system. The tools are available for
measuring anxiety through many systems including
behavioral, physiological, and subjective experience.
Multidimensional measures are recommended par-
ticularly when multimodal treatment packages are
evalauted. Standardization of times of assessment
would allow for the analysis of the process of treat-
ment as it influences fear. The adaptation of these for
use in dental practice requires that the curriculum of
dental students include behavioral science informa-
tion on the importance of these factors in helping the
dentists gauge the specific needs of these individual
patients, rather than routinely using psychosedation
or assuming that all patients need help in dealing with
discomfort of dental treatment. Patients' self-esteem
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often depends upon their own ability to handle their
discomfort. Double-blind studies should be con-
ducted where dentist and patient expectancy of drug
or behavioral effects are evaluated. We need to
compare the relative efficacy of pharmacological and
behavioral methods using similar outcome meas-
ures. The media unfortunately will likely lag behind,
and the image of the dentist as a caring partner in
health promotion may await the implementation of
anxiety-reducing procedures with phobic patients.

Acknowledgments
The research support of NIDR Grants 2 R01 DE05305 and 5 T32

DE07133 are greatly acknowledged in the preparation of this
manuscript. The continuous support and encouragement of Pat-
ricia S. Bryant, Ph.D., Health Scientist Administrator, Craniofacial
Anomalies, Pain Control and Behavioral Studies Program, Na-
tional Institute of Dental Research, was integral. Appreciation to
Secretary/Specialist, Maria Hammond is hereby acknowledged.

References
1. National Institutes of Health Consensus Development Con-

ference Statement: Anesthesia and sedation in the dental
office. Vol. 5 (10); 1985.

2. Association of Pedodontic Diplomate Survey of attitudes and
practices in behavior management. Pediatr Dent 3:246-250,
1981.

3. Chambers D: Behavior management techniques for pediatric
dentists: An embarrassment of riches. J Dent Children
44:30-35, 1977.

4. Melamed BG, Bennett C, Ross S, Bush J, Hill C, Ronk S,
Courts F, Jerrell G: Dentists' behavior management as it
affects compliance and fear in pediatric patients. J Am Dent
Assoc 106:323-330, 1983.

5. Wright FAC: Relationship of children's anxiety to their poten-
tial dental health behaviour. Commun Dent Oral Epidemiol
8(4):189-194, 1980.

6. Klorman R, Michael R, Hilpert P, Sveen 0: A further assess-
ment of predictors of the child's behavior in dental treatment. J
Dent Res 58:2338-2343, 1979.

7. Venham L and Quatrocelli S: The young child's response to
repeated dental procedures. J Dent Res 7:734-738, 1977.

8. Kleinknecht R, Klepac R, Alexander L: Origins and charac-
teristics of fear of dentistry. J Am Dent Assoc 86:842-848,
1973.

9. Kleinknecht R and Bernstein D: The assessment of dental
fear. Behav Ther 9:626-634, 1978.

10. Lang PJ: Fear reduction and fear behavior: Problem in treat-
ing a construct. In: Shien JM, ed., Research in Psycho-
therapy, Vol. 3, Washington D.C., American Psychological
Association. 1968.

11. Corah N: Development of a dental anxiety scale. J Dent Res
48:596, 1969.

12. Gale E: Fears of the dental situation. J Dent Res 51:964-966,
1972.

13. Kleinknecht R, Bernstein D, Alexander L: Assessment of fear
of dentistry. Journal of Dental Research 56:B1 59, 1977.

14. Gross Am, Stern RM, Levin RB, Dale J, Wojnilower DA: The
effect of mother-child separation on the behavior of children
experiencing a diagnostic medical procedure, J Consult Clin
Psychol 51:783-785, 1983.

15. Weinstein P, Domoto P, Baab D: Developmental factors in
coping of preschool children during restorative treatment. J
Pedodon 8:52-56, 1983.

16. Jay S: Pain in children: An overview of psychological assess-
ment and intervention. In: Zeiner AR, Bendell D, and Walker

CE, eds., Health Psychology. New York, Plenum, 1985.
17. Sheskin RB, Klein H, Lowental U: Assessment of children's

anxiety throughout dental treatment by their drawings. J Dent
Children 49:99-106, 1982.

18. Sonnenberg E and Venham L: Human figure drawings as
measure of the child's response to dental visit. J Dent Children
44:443-447, 1977.

19. Cuthbert M and Melamed BG: A screening device: Children at
risk for dental fears and management problems. J Dent Chil-
dren 49:Nov-Dec. 432-435, 1982.

20. Kuster CG and Udin RD: Frequency of accidental intravascu-
lar injection of local anesthetics in children. J Dent Children
52:May-June, 183-187, 1985.

21. Chambers WL, Fields FR, Fogel HR: Measuring selective
disruptive behaviors of the 36- to 60-month-old patient. De-
velopment and assessment of a rating scale. Pediatr Dent
3:251-256, 1981.

22. Fields H, Machen JB, Chambers WL, Pfefferle JC: Measuring
selected disruptive behavior of the 36- to 60-month-old dental
patient. Part II: Quantification of observed behaviors. Pediatr
Dent 3:257-261, 1981.

23. Glennon B and Weisz JR: An observational approach to the
assessment of anxiety in children. J Consult Clin Psychol
46:1247-1257, 1978.

24. Venham LL, Gaulin-Kremer E, Munster E, Bengston-Audia D,
Cohan J: Interval rating scale for children's dental anxiety and
uncooperative behavior. Pediatr Dent 2:195-202, 1980.

25. Melamed BG, Weinstein D, Hawes R, Borland M: Reduction
of fear-related dental management problems using filmed
modeling. J Am Dent Assoc 90:822-826, 1975.

26. Moore PA, Mickey EA, Hargreaves, JA, Needleman HL: Se-
dation in pediatric dentistry: A practical assessment proce-
dure, J Am Dent Assoc 109(4):564-569, 1984.

27. Weinstein P, Getz T, Domoto P: Temporal patterns of the
behavior of young children in the dental chair. J Pedodon
9(3):188-199, 1985.

28. Anderson WD: The effectiveness of audio-nitrous oxide-
oxygen psychosedation of dental behavior of a child. J Pedo-
don Fall:3-21, 1980.

29. Frankl RI: The ticklish child and local anesthetic need. J
Pedodon 4(2):139-144, 1980.

30. McTigue DJ and Pinkham JR: Associations between chil-
dren's dental behavior and play behavior. J Dent Children
45:42-26, 1978.

31. Faust J and Melamed BG: The influence of arousal, previous
experience and age on surgery preparation of ambulatory and
in-hospital patients. J Consult Clin Psychol 52:359-365,1984.

32. Frankl S, Shiere F, Fogels M: Should the parent remain with
the child in the dental operatory? J Dent Children 29:150-163,
1962.

33. Bush J, Melamed BG, Sheras P, Greenbaum PE: Mother-
child patterns of coping with anticipatory medical stress.
Health Psychology, in press.

34. Lindsay SJE and Roberts GJ: Methods for behavioral re-
search on dentally anxious children. Br Dent J 149:175-179,
1980.

35. Weinstein P, Getz T, Ratner P, Domoto P: Dentists' re-
sponses to fear and non fear-related behaviors in children. J
Am Dent Assoc 104:38-40, 1982.

36. Lewis TM and Law DB: Investigation of certain autonomic
responses of children to specific dental stress. J Am Dent
Assoc 57:769-777, 1958.

37. Duperson DJ, Burdick JA, Koltek WT, Chebib FS, Goldberg S:
Cardiac activity of children in a dental situation. J Pedodon
2:209-216, 1978.

38. Myers DR, Kramer WS, Sullivan R: A study of heart action of
the child dental patient. J Dent Children 39:99-106, 1972.

39. Simpson WJ, Ruzicka RL, Thomas NR: Physiologic re-
sponses of children to initial dental experience. J Dent Chil-
dren 41:465-470, 1974.

40. Srp L and Kominek J: The reaction of children to dental treat-
ment: An experimental study, 14 Odontol Rev:1 78-186, 1963.

JANUARY/FEBRUARY 1986 39



41. Venham L, Bengston D, Cipes M: Children's response to
sequential dental visits. J Dent Res 56:454-459, 1977.

42. Melamed BG, Yurcheson R, Feece E, Hutcherson S, Hawes
R: Effects of film modeling on the reduction of anxiety-related
behaviors in individuals varying in level of previous experi-
ence in the stress situation. J Consult Clin Psychol 46:1357-
1367, 1978.

43. Melamed BG, Hawes R, Heiby E, Glick J: The use of film
modeling to reduce uncooperative behavior of children during
dental treatment. J Dent Res 54:797-801, 1975.

44. Hirschman R, Young D, Nelson C: Physiologically based
techniques for stress reduction. In: Ingersoll B and McCut-
cheon W, eds., Clinical Research in Behavioral Dentistry.
Morgantown, West Virginia, Virginia University Press, 1979.

45. Klingman A, Melamed BG, Cuthbert Ml, Hermecz D: Effects of
participant modeling on information acquisition and skill utili-
zation. J Consult Clin Psychol 52:414-422, 1984.

46. Keys J: Detecting and treating dental phobic children: Part I,
Detection. J Dent Children 45:296-300, 1978.

47. Keys J and Karboot P: Detecting and treatment dental phobic
children: Part II, treatment, J Dentist Children 45:301-305,
1978.

48. Hodgson R and Rachman SJ: Desynchrony in measures of
fear, Behav Res Ther 12:319-326, 1974.

49. Jerrell RC, Melamed BG, Kaplan L, Bennett CC, Kurz-
Kummerle S: Predicting children at risk for management prob-
lems during routine dental treatment. J Dent Prac Admin, in
press.

50. Klorman R, Ratner J, Arata C, King J, Sveen 0: Predicting the
child's uncooperativeness in dental treatment from maternal
trait, state, and dental anxiety. J Dent Children 45:62-67,
1978.

51. Venham L, Bengston D, Cipes M: Parents' presence and the
child's response to dental stress. J Dent Children 45(3):37-41,
1978.

52. Melamed BG and Bush JP: The role of the family in acute
illness. In: Turk D and Kerns R, eds., Health, Illness, and
Families: A Life-span Perspective, New York, John Wiley &
Sons, pp. 183-217, 1985.

53. Winer GA: A review and analysis of children's fearful behavior
in dental settings. Child Dev 53:1111-1133, 1982.

54. Greenbaum PE, Abeles LA, Cook EW, Melamed BG, Bush

JP: Mother-child interaction in the medical setting: A sequen-
tial analysis, Paper presented at the American Psychological
Association. Los Angeles, CA, 1985.

55. Klorman R, Hilgert P, Michael R, LaGana G, Sveen 0: Effects
of coping and mastery modeling on experienced and inex-
perienced pedodontic patients' disruptiveness. Behav Ther
11:156-168, 1980.

56. Hawley BP, McCorkey AD, Witteman JK, Van Ostenberg P:
The first dental visit for children from low socioeconomic
families. J Dent Children 41:376-381, 1974.

57. Melamed BG, Meyer R, Gee C, Soule L: The influence of time
and type of preparation on children's adjustment to hospitali-
zation. J Pediatr Psychol 1:31-37, 1976.

58. Melamed BG, Dearborn M, Hermecz D: Necessary considera-
tions for surgery preparation: Age and previous experience.
Psychosom Med 45:517-525, 1983.

59. Melamed BG, Robbins RL, Fernandez J: Factors to be con-
sidered in psychological preparation for surgery. In: Routh D
and Wolraich M, eds., Advances in Developmental and Be-
havioral Pediatrics (Vol. 3), New York, JAI Press, 1982.

60. Martin R, Shaw MA and Taylor P: The influence of prior
surgical experience on the child's behavior at the initial dental
visit. J Dent Children 44:443-447, 1977.

61. Melamed BG: Reduction of medical fears: An information
processing analysis. In: Boulougouris J, ed., Leaming Theory
Approaches to Psychiatry, New York, John Wiley & Sons,
1982.

62. Barber J, Donaldson D, Ramras S, Allen GD: The relationship
between nitrous oxide conscious sedation and the hypnotic
state. J Am Dent Assoc 99:624, 1980.

63. Donaldson D: Anxiety: Its management during the treatment
of the adolescent dental patient. Intern Dent J 32(1):44-55,
1982.

64. Hoist A and Crossner CC: Management of dental behavior
problems: A five year follow-up. Swed Dent J 8:243-249,
1984.

65. Sawtell R, Simon J, Simeonsson R: The effects of five pre-
paratory methods upon child behavior during the first dental
visit. J Dent Children 41:37-45, 1974.

66. Eichenbaum IW, Dunn NA, Tinanoff N: Impact of fluoridation
in a private pedodontic practice: Thirty years later. J Dent
Children 48:May-June:21 1-214, 1981.

Pharmacologic Research and Methodologic Needs for
Child Dental Patients

Paul A Moore, D.M.D., Ph.D.
Department of Pharmacology/Physiology, University of Pittsburgh School of Medicine, Pittsburgh,
Pennsylvania

The 1985 NIH Consensus Development Confer-
ence "Anesthesia and Sedation in the Dental Office"
attempted to define the state of the art in dental
anesthesia.' The consensus statement generated by

the panel was that the "available evidence" suggests
sedation and anesthesia to be relatively safe but, due
to the paucity of available data, conclusions regard-
ing the most effective therapies are not always possi-
ble. As a pharmacologist and a member of the dental
profession who is closely involved in dental anes-
thesia teaching, research, and practice, I would like
to briefly review the research needs in the field of
pediatric sedation and anesthesia.

Behavioral pharmacology at its most basic level

Presented at the NIDR sponsored Research Workshop on
Dental Anxiety September 12-13, 1985.
Address reprint requests to Dr. Paul A. Moore, Associate Pro-

fessor, Department of Pharmacology/Physiology, University of
Pittsburgh of Dental Medicine, Pittsburgh, Pennsylvania 15268.
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